PATENT ABSTRACTS OF JAPAN 



9- 



(ll)Publication number : 08-172273 
(43)Date of publication of application : 02.07.1996 



(5l)ln1;.Cl. H05K 3/46 

H01L 23/12 



(21) Application number : 06-312864 (7 1) Applicant : HITACHI LTD 

(22) Date of filing : 16.12.1994 (72)Inventor : YABUSHITA AKIRA 

SHIGI HIDETAKA 
ITO MITSUKO 
KAWAI MICHTFUMI 
YAMADA OSAMU 
ANDO AKIHIRO 
TANAKA MINORU 
OTATOSHIHIKO 



in 



2»2f 



B 




14 



(54) CERAMIC WIRING BOARD AND ITS MOUNTING STRUCTURE 

(57)Abstract: 

PURPOSE^ To obtain a ceramic wiring board 
which avoids the super -position of a strain 
based on a stress and which enhances the 
mechanical strength of a connecting 
electrode by a method wherein a stress - 
relaxation layer and an insulating layer are 
formed on the rear of a ceramic substrate, a 
through-hole opening hole, for connection, 
which is smaller than a specific outside - 
diameter value is formed and an 
input/output signal pin is formed. 
CONSTITUTION: A circular stress - 
relaxation metal layer 4 is formed on the 
rear of a thick-film multilayer ceramic 
substrate 1 . The surface of the stress - 
relaxation metal layer 4 is covered with an 
interlayer insulating film 6 composed of an 
organic material such as a polyimide-based 
resin or the like in such a way that a through-hole opening 9 is made. The 
surface of the interlayer insulating layer 6 is covered with a circular solder- 
connection metal layer 2 and with a cover coat layer 5 in which an opening 
part has been formed. An Au-plated film 28 is formed on the surface of the 
solder-connection metal layer 2. An input/output signal pin 3 is connected to 
the Au-plated film 28 by means of solder 8. The diameter of the through-hole 
opening 9 is formed to be smaller than the root diameter of the signal pin 3 or 
1/2 of the outside diameter of the solder-connection metal layer 2. 
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[Claim(s)] 

[Claim l]ln a ceramic wiring board which carried out the inner layer of the 
wiring conductor, and was led to a rear face and the surface, A stress 
relaxation layer which direct continuation was carried out to said wiring 
conductor at the rear-face side which connects a signal pin for input and 
output of this ceramic wiring board, and was stuck to a rear face of ceramics 
and which consists of a metal layer of a circle configuration mostly, An 
insulating layer which consists of organic materials which covered a rear face 
of ceramics including the surface of this stress relaxation layer, It sticks with 
the surface of said stress relaxation layer through a through hole opening 
hole for connection formed in said insulating layer with 1/2 or less diameter 
of an outer diameter of said stress relaxation layer, and the surface of said 
insulating layer was covered and an outer diameter made it smaller than an 
outer diameter of said stress relaxation layer - with a connection metal layer 
of a circle configuration mostly. Ease by said through hole opening hole for 
connection, and stress which forms an electrode for soldered joints which 
comprised a cover coat layer which consists of organic materials which cover 
a surface peripheral part, this side, and said insulating layer of this 
connection metal layer, and is directly added to said stress relaxation layer 
from said connection metal layer is constituted, A ceramic wiring board 
having and forming a signal pin for input and output by which the soldered 
joint was directly carried out to the surface which is not covered with said 
cover coat layer in a connection metal layer of this electrode for soldered 
joints. 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] In the thick film multilayered ceramic substrate 
which carried out the inner layer of the wiring conductor, and was led to a 
rear face and the surface, this invention relates to the ceramic wiring board 
provided with the suitable bonding electrode for soldering of the 
microelectrode called especially micro soldering, and its mounting structure. 
[0002] 

[Description of the Prior Art]As conventional technology about the high- 
density-assembly modular circuit board which mounts the signal pin for 
direct input/output, etc. in a thick film multilayered ceramic substrate with 
soldering, it is indicated to JP,63-110697,A and JP,6"53648,A. 
[0003] In the former, forming both circuit connection, using a zirconium layer 
as a glue line between ceramics or a polyimide structure, copper, or an 
aluminum layer is indicated. 

[0004] In the wiring board in which the thin film wiring layer which 
laminates by turns the insulator layer which comprises a polymer material 
on a thick film multilayer ceramics board, and a circuit wiring film in the 
latter was formed, The connection pad for connecting electronic parts is 
formed in some circuit wiring films of said thin film wiring layer, and 
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covering the peripheral edge of this connection pad with an insulator layer is 

indicated. 

[0005] 

[Problem(s) to be Solved by the Invention] When a connection pad is formed 
and it mounts a semiconductor device on a thin film wiring layer as indicated 
to the latter of the above-mentioned conventional technology, Since Shimoji 
cascade screens are material composition with a comparatively high elastic 
modulus, such as polyimide system resin, the influence whose shearing force 
which acts on these is a resin layer and which grade absorption is carried out 
and it has on a ceramic substrate is eased, and there is no possibility that a 
ceramic substrate may be destroyed. 

[0006] However, when forming direct or the electrode very for connection to 
the neighborhood in the rear face of a ceramic substrate, for example, 
carrying out a soldered joint to the signal pin for input and output as 
indicated to the former of the above-mentioned conventional technology, 
Since there is much a cascade screen's own membrane stress or amount of 
solder used comparatively which constitutes especially a bonding electrode, 
by solder's own contraction stress. The stress-strain diagram concerning the 
ceramic substrate by the whole bonding electrode increases, and also 
superposition of distortion concerning bonding electrode shape, etc. become a 
cause, stress which exceeds the intensity of a ceramic substrate will occur 
locally, a crack will occur, and fatal defects, such as destroying a ceramic 
substrate, will occur. Namely, as shown in drawing 8, on the thick film 
multilayer ceramics board (ceramic structure) 1, As a glue line. The gold 
layer 21 of the 0.3-1.0-micrometer thickness which is an antioxidant layer on 
copper of the zirconium layer 24 of 30-2000 A of Angstrom thickness, and 2- 
20-micrometer thickness, aluminum or the gold layer 23, the 
reaction/diffusion prevention layer 24 of the solder of 0.5 -3.0 -micrometer 
thickness, and the surface. The laminated bonding electrode 20 is formed. 
Since t he membrane stress of a thin film material itself [ which constitutes 
the above-mentioned bonding electrode ] occurs as shearing force at the end 
and also the contraction stress of solder occurs also at the tip of the solder 
which was damp and spread in the connecting electrode surface, when the 
soldered joint of the signal pin 3 is carried out in this state, Stress 
concentration will occur at the end 25 of a plane of composition with a 
ceramic substrate, a crack will occur in a ceramic substrate with this place as 
the starting point, and destruction will occur. Thus, in the former of the 
above-mentioned conventional technology, when direct or the electrode very 
for connection to the neighborhood was formed in the rear face of a ceramic 
substrate, for example, a soldered joint was carried out to the signal pin for 
input and output, it was not taken into consideration about the technical 
problem kept from destroying a ceramic substrate. In the latter of the above- 
mentioned conventional technology, it was not taken into consideration about 
the technical problem kept from destroying a ceramic substrate. 
[0007]The purpose of this invention is to provide the rear face of a thick film 
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multilayer ceramics board with direct or the ceramic wiring board whose 
formation to the neighborhood was very enabled, and its mounting structure 
about the electrode for soldered joints which has the high-reliability which 
does not make a thick film multilayer ceramics board destroy that the 
technical problem of the above-mentioned conventional technology should be 
solved. 
[0008] 

[Means for Solving the Problem]To achieve the above objects, in a ceramic 
wiring board which this invention carried out the inner layer of the wiring 
conductor, and was led to a rear face and the surface, A stress relaxation 
layer which direct continuation was carried out to said wiring conductor at 
the rear-face side which connects a signal pin for input and output of this 
ceramic wiring board, and was stuck to a rear face of ceramics and which 
consists of a metal layer of a circle configuration mostly, With 1/2 or less 
diameter of an outer diameter of an insulating layer which consists of organic 
materials which covered a rear face of ceramics including the surface of this 
stress relaxation layer, and said stress relaxation layer, or a path smaller 
than an outer diameter of a root of a signal pin for said input and output, it 
stuck with the surface of said stress relaxation layer through a through hole 
opening hole for connection formed in said insulating layer, and the surface 
of said insulating layer was covered, and an outer diameter made it smaller 
than an outer diameter of said stress relaxation layer with a connection 
metal layer of a circle configuration mostly. Ease by said through hole 
opening hole for connection, and stress which forms an electrode for soldered 
joints which comprised a cover coat layer which consists of organic materials 
which cover a surface peripheral part, this side, and said insulating layer of 
this connection metal layer, and is directly added to said stress relaxation 
layer from said connection metal layer is constituted, It is a ceramic wiring 
board having and forming a signal pin for input and output by which the 
soldered joint was directly carried out to the surface which is not covered 
with said cover coat layer in a connection metal layer of this electrode for 
soldered joints. 

[0009] In a ceramic wiring board which this invention carried out the inner 
layer of the wiring conductor, and was led to a rear face and the surface, A 
stress relaxation layer which direct continuation was carried out to said 
wiring conductor at the rear-face side which connects a signal pin for input 
and output of this ceramic wiring board, and was stuck to a rear face of 
ceramics and which consists of a metal layer of a circle configuration mostly, 
An insulating layer which consists of organic materials which covered a rear 
face of ceramics including the surface of this stress relaxation layer, it stuck 
with the surface of said stress relaxation layer through a through hole 
opening hole for connection formed in this insulating layer, and the surface of 
said insulating layer was covered, and an outer diameter made it smaller 
than an outer diameter of said stress relaxation layer with a connection 
metal layer of a circle configuration mostly. Stress which forms an electrode 
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for soldered joints which comprised a cover coat layer which consists of 
organic materials which cover a surface peripheral part, this side, and said 
insulating layer of this connection metal layer, and is directly added to said 
stress relaxation layer from said connection metal layer, Ease by said 
through hole opening hole for connection formed with 1/2 or less diameter of 
an outer diameter of said connection metal layer, and it constitutes, It is a 
ceramic wiring board having and forming a signal pin for input and output 
by which the soldered joint was directly carried out to the surface which is 
not covered with said cover coat layer in a connection metal layer of said 
electrode for soldered joints. 

[00 10] In said ceramic wiring board, as for this invention, said through hole 
opening hole for connection spreads out in the signal pin side for said input 
and output. A stress relaxation base material layer to which this invention 
uses copper or aluminum NYUMU as the main ingredients for said stress 
relaxation layer in said ceramic wiring board, Chromium or titanium formed 
in the undersurface and the upper surface of a stress relaxation base 
material layer was formed by an adhesion metal layer used as the main 
ingredients so that the undersurface of this stress relaxation base material 
layer might be pasted up with a rear face of said ceramics and the upper 
surface of said stress relaxation base material layer might be pasted up with 
said insulating layer. A diffusion prevention layer of solder in which this 
invention uses as the main ingredients at least one kind chosen from an alloy 
of copper, nickel, nickel, and copper, and an alloy of nickel and tungsten in 
said connection metal layer in said ceramic wiring board, Chromium or 
titanium formed in the insulating-layer side of a diffusion prevention layer of 
said solder so that it might be made to paste up with said insulating layer 
was formed by adhesion metal layer used as the main ingredients, and an 
antioxidant metal layer formed in a soldered-joint side of a diffusion 
prevention layer of said solder. 

[001l]ln a ceramic wiring board which this invention carried out the inner 
layer of the wiring conductor, and was led to a rear face and the surface, A 
stress relaxation layer which consists of a metal layer of a circle 
configuration which direct continuation was carried out to said wiring 
conductor at the rear-face side which connects a signal pin for input and 
output of this ceramic wiring board, and was stuck to a rear face of ceramics, 
With 1/2 or less diameter of an outer diameter of an insulating layer which 
consists of organic materials which covered a rear face of ceramics including 
the surface of this stress relaxation layer, and said stress relaxation layer, or 
a path smaller than an outer diameter of a root of a signal pin for said input 
and output. A connection metal layer of a circle configuration which stuck 
with the surface of said stress relaxation layer through a through hole 
opening hole for connection formed in said insulating layer, and covered the 
surface of said insulating layer, and an outer diameter made smaller than an 
outer diameter of said stress relaxation layer, Ease by said through hole 
opening hole for connection, and stress which forms an electrode for soldered 
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joints which comprised a cover coat layer which consists of organic materials 
which cover a surface peripheral part, this side, and said insulating layer of 
this connection metal layer, and is directly added to said stress relaxation 
layer from said connection metal layer is constituted, A signal pin for input 
and output by which the soldered joint was directly carried out to the surface 
which is not covered with said cover coat layer in a connection metal layer of 
this electrode for soldered joints is had and formed, It is the ceramic wiring 
board mounting structure having carried out the soldered joint of the 
integrated circuit to a soldered-joint terminal which equipped the surface of 
said ceramic wiring board with a thin film multilevel interconnection circuit 
connected with a wiring conductor, and was formed in the surface of this thin 
film multilevel interconnection circuit, and constituting it for it. 
[00 12] In a ceramic wiring board which this invention carried out the inner 
layer of the wiring conductor, and was led to a rear face and the surface, A 
stress relaxation layer which consists of a metal layer of a circle 
configuration which direct continuation was carried out to said wiring 
conductor at the rear-face side which connects a signal pin for input and 
output of this ceramic wiring board, and was stuck to a rear face of ceramics, 
An insulating layer which consists of organic materials which covered a rear 
face of ceramics including the surface of this stress relaxation layer, A 
connection metal layer of a circle configuration which stuck with the surface 
of said stress relaxation layer through a through hole opening hole for 
connection formed in this insulating layer, and covered the surface of said 
insulating layer, and an outer diameter made smaller than an outer diameter 
of said stress relaxation layer, Stress which forms an electrode for soldered 
joints which comprised a cover coat layer which consists of organic materials 
which cover a surface peripheral part, this side, and said insulating layer of 
this connection metal layer, and is directly added to said stress relaxation 
layer from said connection metal layer, Ease by said through hole opening 
hole for connection formed with 1/2 or less diameter of an outer diameter of 
said connection metal layer, and it constitutes, Have and form a signal pin 
for input and output by which the soldered joint was directly carried out to 
the surface which is not covered with said cover coat layer in a connection 
metal layer of said electrode for soldered joints, and it has a thin film 
multilevel interconnection circuit connected with a wiring conductor an the 
surface of said ceramic wiring board, It is the ceramic wiring board mounting 
structure having carried out the soldered joint of the integrated circuit to a 
soldered-joint terminal formed in the surface of this thin film multilevel 
interconnection circuit, and constituting it for it. 

[0013] In a ceramic wiring board which this invention carried out the inner 
layer of the wiring conductor, and was led to a rear face and the surface, A 
stress relaxation layer which direct continuation was carried out to said 
wiring conductor at the rear-face side of this ceramic wiring board by which a 
soldered joint is carried out, and was stuck to a rear face of ceramics and 
which consists of a metal layer of a circle configuration mostly, An insulating 
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layer which consists of organic materials which covered a rear face of 
ceramics including the surface of this stress relaxation layer, It sticks with 
the surface of said stress relaxation layer through a through hole opening 
hole for connection formed in said insulating layer with 1/2 or less diameter 
of an outer diameter of said stress relaxation layer, and the surface of said 
insulating layer was covered and an outer diameter made it smaller than an 
outer diameter of said stress relaxation layer - with a connection metal layer 
of a circle configuration mostly. Ease by said through hole opening hole for 
connection, and stress which forms an electrode for soldered joints which 
comprised a cover coat layer which consists of organic materials which cover 
a surface peripheral part, this side, and said insulating layer of this 
connection metal layer, and is directly added to said stress relaxation layer 
from said connection metal layer is constituted, It is a ceramic wiring board 
forming so that the soldered joint of the surface which is not covered with 
said cover coat layer in a connection metal layer of said electrode for soldered 
joints may be carried out directly. 
[0014] 

[Function]By the way, if the metal membrane represented by the thin film is 
formed on the ceramic substrate 1, stress will occur in the ceramic substrate 
1 by the membrane stress of a film itself [ the ]. Also when this forms a 
pattern like the electrode for soldered joints, stress will concentrate it with 
the pattern shape. The situation of generating of stress concentration added 
to the ceramic substrate 1 by lamination of a metal membrane is shown in 
drawing 6 . Drawing 6 (a) shows the case where Cu (thickness^ about 4 
micrometers) is formed as the stress relaxation layer 34 on the ceramic 
substrate 1 at a predetermined pattern, for example, drawing 6 (b) the 
same - the ceramic substrate 1 top - as the connection metal layer 32 - for 
example, a nickel-W alloy (thickness: about 2 micrometers) temporary 
the radius R4 of the stress relaxation layer 34 — the radius R2 - deltaR the 
case where made it small and it forms in a predetermined pattern is shown. 
Drawing 6 (c) shows the case where laminated both thin film and it forms in 
a predetermined pattern. In these state, the result analyzed using the 
property value of a component is distortion of the stress generated in the 1st 
page of a ceramic substrate a characteristic figure of drawing 6 (d) and (e), 
and it drawing 6 (d), Stress thin film independent [ each ] is written together 
and shown, and the value with the bigger stress 61 by the connection metal 
layer 32 than the stress 62 by the stress relaxation layer 34 is shown, 
however, these - temporary the radius R4 of the stress relaxation layer 34 
- the radius R2 of the connection metal layer 32 - deltaR — it being made 
small, and distortion generated in the end face of the upper connection metal 
layer 32 under the influence of the lower layer stress relaxation layer 34 as 
the stress 63 showed to drawing 6 (e), although eased even if it laminates, In 
the whole cascade screen, a big distortion has appeared in the end face of the 
stress relaxation layer 34. Are in this state, and also as shown in drawing 7 
(a), when soldering 36 is performed, since the peripheral edge of the 
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connection metal layer 32 and the peripheral edge of solder were separated 
by forming the cover coat layer 35 which controls the wetted area of solder 
temporarily, can avoid superposition of distortion, but. Without receiving 
influence in this cover coat layer 35 not much, as shown in drawing 7 (bX The 
stress 64 of solder will be added to especially the end face of the connection 
metal layer 32, The stress 64 added to the connection metal layer 32 as a 
result will spread directly to the stress relaxation layer 34 stuck to the 
periphery of the connection metal layer 32, and the stress concentration more 
than intensity deltao of the ceramic substrate 1 will be added to the 
peripheral edge of the stress relaxation layer 34, The ceramic substrate 1 will 
be made to generate a crack and a ceramic substrate will be destroyed. 
[0015]This invention is created based on the above-mentioned analysis 
result. Namely, even if it forms in the rear face of a thick film multilayered 
ceramic substrate directly the electrode for soldered joints which carries out 
the soldered joint of the signal pin for input and output, etc. by said 
composition in this invention, The through hole opening hole for connection 
of path phiDi smaller than outer diameter phiDo of the root of the signal pin 
1/2 or less and for input and output of 1/2 or less [ of outer diameter phiD4 of 
a stress relaxation layer ], and the outer diameter of connection metal layer 
phiD2, The insulating layer which consists of organic materials inserted 
between a connection metal layer and a stress relaxation layer, distributing a 
stress- strain diagram in a connection metal layer by the cover coat layer 
which covers the surface peripheral part of a connection metal layer — the 
above - in the through hole opening hole for connection which has path 
phiDi Limited small, adhesion junction of a connection metal layer and the 
stress relaxation layer is carried out. 

Therefore, it reduces that reduce making a stress-strain diagram spread 
directly to a stress relaxation layer, and stress concentration arises to a 
ceramic substrate in the peripheral end of a stress relaxation layer, It can 
prevent generating a crack in a ceramic substrate, namely, generating of the 
critical defect of destroying a ceramic substrate can be prevented, and a 
soldered joint can be realized to the electrode for soldered joints formed in 
the rear face of a thick film multilayered ceramic substrate in the signal pin 
for input and output, etc. with high-reliability. 

Outer diameter phiDo of the root of the signal pin 3 for the input and output 
from the state of soldering shown in drawing 3 , If it takes into consideration 
that the periphery of the connection metal layer 2 is covered with the 
Li=about 0.1 -mm cover coat layer 5, It becomes about lVthe relation two of 
outer diameter phiD2 of the connection metal layer 2, and it is clear that path 
phiDi's of the through hole opening hole for connection it is good to form or 
less [ of outer diameter phiD2 of below outer diameter phiDo of the root of the 
signal pin 3 or the connection metal layer 2 ] by 1/2. In drawing 3 , although 
the case where difference L2 of radius phiD2/2 of the connection metal layer 
2, and radius phiD4/2 of a stress relaxation layer is about 0.2 mm is shown, If 
the connection metal layer 2 is formed so that this difference may be made 
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small, path phiDi of the through hole opening hole for connection will become 
clear [ that 1/2 or less / of outer diameter phiD4 of a stress relaxation layer / 
is good ]. 

[0016] As for path phiDi of the through hole opening hole for connection, 2/3 
or less [ of outer diameter phiDo of the root of the signal pin 3 for the input 
and output from the stress characteristics shown in drawing 3 ] is the most 
desirable. However, as for path phiDi of the through hole opening hole for 
connection, since the connection resistance of the connection metal layer 3 
and the stress relaxation layer 4 will become high if path phiDi of the 
through hole opening hole for connection becomes small, not less than 40 
micrometers is desirable. 

[00 17] Namely, at this invention, superposition in the peripheral edge of 
solder and the peripheral edge of a connection metal layer is lost by said 
composition by forming a cover coat layer in the surface periphery of a 
connection metal layer, And it reduces that a stress- strain diagram makes it 
separation the originating point of a stress-strain diagram and spread 
directly to a stress relaxation layer dispersedly by using the through hole 
opening diameter of the interlayer insulation film of a size sufficiently 
smaller than 1/2 of the outer diameter of a stress relaxation layer, 1/2 of the 
outer diameter of a connection metal layer, or the root outer diameter of the 
signal pin 3 connected. 

Therefore, it was checked that the characteristic with sufficient margin for 
the intensity of a ceramic substrate is obtained. 

[0018]The replacement work (repair) etc. of parts, such as a signal pin by 
which connection mounting is carried out, in a required case like the 
mounting module board for computers which starts this invention especially. 
The solder of a terminal area fuses each time, and since a diffusion reaction 
progresses, it will be necessary to form more thickly than usual the thickness 
of the diffusion prevention layer metal in a connection metal layer according 
to the number of times of repair. Soldered joints which have high-reliability, 
such as a signal pin for input and output, can be realized without destroying 
a ceramic substrate in such a case. 
[0019] 

[Example]The example of this invention is concretely described using a 
drawing. 

[0020]First, the mounting structure provided with the ceramic wiring board 
concerning this invention is explained based on the example shown in 
drawing 4 . That is, drawing 4 is a main section structure figure of the 
mounting structure provided with the ceramic wiring board. The thick film 
multilayered ceramic substrate 1 has the inner layer wiring conductor 11 
which was led to the rear face as 7 and led also to the surface, and is formed 
with alumina, mullite, crystallized glass, etc. On this thick film multilayered 
ceramic substrate 1, the thin film multilevel interconnection circuit 10 which 
has the thin film multilayer structure which laminated organic materials, 
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such as polyimide system resin, for the wiring connected with the wiring 
conductor 11 led to the surface as an interlayer insulation film is formed. The 
soldered -joint terminal 12 is formed in the surface of this thin film multilevel 
interconnection circuit 10, and connection mounting of this soldered "joint 
terminal 12 is carried out with the contact button 15 and the solder 13 of the 
integrated circuit (LSI) 14. 

[002l]The electrode 18 for soldered joints for connecting the rear face of the 
thick film multilayered ceramic substrate 1 between the wiring conductor 7 
led to the rear face and the signal pin 3 for input and output is formed. And 
the signal pin 3 for input and output implanted in the rear face of the thick 
film multilayered ceramic substrate 1 is inserted and connected to the 
printed wired board 16 or the connector in which the circuit pattern 17 was 
formed. [ many ] The signal pin 3 for input and output is soldered after 
inserting in the printed wired board 16 if needed. The mounting structure 
provided with the ceramic wiring board concerning this invention is 
constituted as explained above. Next, the example of the electrode 18 for 
soldered joints provided in the rear face of the thick film multilayered 
ceramic substrate 1 concerning this invention is described using drawing 1 
and drawing 2 . 

[0022]First, in the rear face of the thick film multilayered ceramic substrate 
1 formed with crystallized glass etc. Outer diameter phiD4 are 1.2 mm - 2.0 
mm (in drawing 3 ). About 1.6 mm is shown. The stress relaxation metal layer 
4 of the circle configuration (arc- shaped quadrilateral shape may be 
sufficient as the corner approximated to the circle configuration.) which it 
has The glue line 4b of Cr or Ti (thickness^ 0.05-0.2 micrometer), It comprises 
the stress relaxation metal layer base 4a of Cu or aluminum (thickness^ 4-6 
micrometers), and the glue line 4c of Cr or Ti (thickness^ 0.03-0.1 
micrometer), and is stuck and joined. That is, stick with the rear face of the 
thick film multilayered ceramic substrate 1, and it is joined by the glue line 
4b, and this stress relaxation metal layer 4 sticks the wiring conductor 7 
with a diameter of 50 micrometers - 100 micrometers embedded at the thick 
film multilayered ceramic substrate 1, and is electrically connected. 
[0023]The layer insulation layer 6 (thickness: micrometers [ 4 ] - 10 
micrometers) which consists of organic materials, such as polyimide system 
resin, is covered by the surface of this stress relaxation metal layer 4, and 
the through hole opening 9 whose path phiDi are 50 micrometers - 400 
micrometers so that the surface of the stress relaxation metal layer 6 may be 
exposed is formed in it. In drawing 3, the case where path phiDi of the 
through hole opening 9 is 240 micrometers is shown. Inclination is attached 
to this through hole opening 9 so that the signal pin 3 side may spread. 
[0024] In the surface and the through hole opening 9 of this layer insulation 
layer 6. Outer diameter phil>2 are 1.0 mm - 1.4 mm (in drawing 3) . About 1.2 
mm is shown. The soldered-joint metal layer 2 of the circle configuration 
(arc- shaped quadrilateral shape may be sufficient as the corner 
approximated to the circle configuration.) which it has Glue line 2b of Cr or 
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Ti (thickness: 0.03-0.1 micrometer), It comprises the connection metal layer 
base 2a of Cu, nickel, or nickel-Cu alloy or a nickel-W alloy (thickness: 1.5 
micrometers - 3 micrometers), adhesion junction is carried out with the 
surface of the stress relaxation metal layer 4 in the through hole opening 9, 
and it is stuck with the surface of the layer insulation layer 6. That is, only 
in the through hole opening 9, adhesion junction of this soldered-joint metal 
layer 2 is carried out with the surface of the stress relaxation metal layer 4. 
Thus, the stress -strain diagram produced on the soldered-joint metal layer 2 
since the layer insulation layer 6 comprised organic materials, such as 
polyimide system resin, It distributes in the soldered-joint metal layer 2, only 
by phiDi's letting the through hole opening 9 which are 50 micrometers - 400 
micrometers pass, it will spread to the stress relaxation metal layer 2, and it 
will decrease dramatically. 

[0025]The surface of said layer insulation layer 6 is covered with the cover 
coat layer 5 (thickness ' micrometers [ 3 ] - 7 micrometers) which consists of 
an organic system polyimide resin film so that Li=50 micrometers - 200 
micrometers of peripheries of this soldered-joint metal layer 2 may be 
covered. 

[0026]ln the surface of this soldered-joint metal layer 2, as for the opening 
(solder wet field) which is not covered with the cover coat layer 5, Au plating 
film (thickness^ about 0.05 micrometer) 28 as an antioxidant layer is formed. 
The soldered joint of this Au plating film 28 is carried out to the signal pin 3 
for input and output of root outer diameter :phiDo=phi0.4mm-0. 8mm (about 
0.6 mm is shown in drawing 3 .) (construction material: Cu system alloy) by 
solder material:Au-20wt%Sn (melting point = 280 degrees C), for example. 
[0027]Next, it is made to correspond with the structure of the electrode for 
soldered joints in this invention based on drawing 3, and the stress 
distribution (Kgf7mm 2 ) which acts on the rear face of the thick film 
multilayered ceramic substrate 1 is explained. As the solid line 19 showed 
drawing 3, exceeding intensity deltao which destroys the ceramic substrate 1 
in the peripheral edge of the stress relaxation metal layer 4 as compared 
with the solid line 65 showing drawing 7 was lost. Namely, so that clearly 
from the solid line 19 the layer insulation layer 6, Since it comprises organic 
materials, such as polyimide system resin, the stress-strain diagram 
produced on the soldered-joint metal layer 2, Only by distributing in the 
soldered-joint metal layer 2 and phiDi's letting the through hole opening 9 
which are 50 micrometers - 400 micrometers pass, it will spread to the stress 
relaxation metal layer 2, So that a stress concentration part may be 
distributed and it may have a margin to intensity deltao which destroys the 
ceramic substrate 1, It could decrease substantially, could prevent producing 
and cheating out of a crack to the ceramic substrate 1, and made it possible 
to provide in the neighborhood the electrode for soldered joints which carries 
out the soldered joint of the signal pin 3 grade at the rear face of the ceramic 
substrate 1 directly or very much in the state of having high-reliability, the 
ceramic substrate 1 is not destroyed as mounting structure provided with the 
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ceramic wiring board by this, and it may have high-reliability. 
[0028] A margin can be increasingly given to intensity deltao which destroys 
the ceramic substrate 1 by making the path of the through hole opening 9 
smaller enough than one half of diameter of root phiDo of the signal pin 3, or 
outer diameter phiD2 of the soldered-joint metal layer 2. That is, in the inner 
area of diameter of root phiDo of the signal pin 3, the direction of the stress 
shows a compressive tendency. Since this has the signal pin 3 and the 
coefficient of thermal expansion (alpha) of solder material larger than the 
coefficient of thermal expansion of the osramic substrate 1, the portion 
without the influence of the stress concentration by a shape change etc. 
serves as a compressive stress field. From this phenomenon, the through hole 
opening diameter (phiDi) of the interlayer insulation film 6 by making it 
smaller than one half of outer diameter phiD2 of the diameter of a root of the 
signal pin 3 (phiDo), or the soldered-joint metal layer 2, The result which can 
be reduced to such an extent that the influence can be disregarded by moving 
the stress concentration superimposed near the soldered-joint metal layer 2 
peripheral end to the field by the side of compression near the path (phiDi) 
end of the through hole opening 9 of the interlayer insulation film 6 is 
obtained. Superposition is separable when Li is formed by formation of the 
cover coat layer 5 between the peripheral end of the soldered-joint metal 
layer 2, and the peripheral end of solder wet, Distribution of the stress -strain 
diagram point concerning the ceramic substrate 1 is achieved further, and a 
soldered joint with sufficient margin for intensity deltao of the ceramic 
substrate 1 can be realized directly or very much in the neighborhood to the 
ceramic substrate 1. 

[0029]Next, the manufacturing method of the ceramic wiring board 
concerning this invention is explained according to the contents shown in 
drawing 5 . The thick film multilayered ceramic substrate 1 is manufactured 
by a. thick film circuit board process. That is, it can manufacture by printing 
the inner conductor wiring 11, creating a green sheet, and laminating and 
sintering these with techniques, such as screen-stencil, on high resistance 
materials, such as alumina, mullite, and crystallized glass. 
[0030]Next, by the process of b-f, the electrode 18 for soldered joints which 
carries out the soldered joint of the signal pin 3 grade to the rear face of the 
thick film multilayered ceramic substrate 1 is manufactured. 
[003l]First, in b. matching layer (stress relaxation metal layer) pattern 
formation process, the surface grinds with high precision, The stress 
relaxation metal layer 4 which constitutes the role of the stress relaxation of 
the soldered-joint metal layer 2 at the rear face of the smoothed thick film 
multilayered ceramic substrate 1, The thin film of Cr, Ti/Cu, aluminum/Cr, or 
Ti is formed by sputtering from a ground, and it patternizes by etching to a 
circle configuration mostly, and it connects with the wiring conductor 7, and 
is made to stick the thick film multilayered ceramic substrate 1 and directly. 
Each thickness is about 0.1 micrometer / about 5 micrometers / about 0.05 
micrometer. At this time, it etches into the mixed liquor of Felix potash 
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cyanide / hydroxylation potash, and processing of Cu at processing of Cr with 
the application of the mixed liquor of phosphoric acid / a nitric acid system. 
[0032] Next, in c. layer insulation layer formation process, polyimide resin is 
formed by the spin applying method on the rear face of the thick film 
multilayered ceramic substrate 1, and the layer insulation layer 6 is formed 
by heat-treating at 350 degrees C. This thickness to form is about 6 
micrometers. And the through hole opening 9 to this polyimide film, After 
forming a desired resist pattern in the surface of the layer insulation layer 6, 
it is p rocessed by the simple method by the conventional photolithography 
using the method of etching with the mixed liquor of 
hydrazine/ethylenediamine system, or the polyimide resin which had a 
photosensitive function beforehand. 

[0033]Next, in d. soldered-joint metal layer formation process, Cr, Ti/Cu, Cu, 
nickel, or nickel "Cu alloy or the nickel-W alloy film as the soldered-joint 
metal layer 2 is formed on this by the same method as the stress relaxation 
metal layer 4, i.e., sputtering, and etching. Thickness is about 0.05 
micrometer/2 micrometer. At this time, etchant of a fluoric acid system is 
applied to the etching processing of a nickel-W alloy film. Next, in e. cover 
coat layer formation process, the cover coat layer 5 is formed in the surface 
with the same technique as the layer insulation layer 6. This thickness is 
about 4 micrometers. In f. plating film formation process, Au plating film is 
succeedingly formed in the soldered-joint field by which the opening was 
carried out to the cover coat layer 5 by about 0.05 micrometer of thickness for 
the improvement of the wettability of solder, and the purpose of 
antioxidizing. As shown in drawing 1 and drawing 2 , the soldered joint of the 
signal pin 3 for input and output was carried out to the electrode 18 for 
soldered joints on the thick film multilayered ceramic substrate 1 produced 
at the above process. The used solder material is Au-20wt%Sn (melting point 
= 280 degrees C). 

[0034]The analysis result of a stress-strain diagram which the electrode 18 
whole for soldered joints exerts on the thick film multilayered ceramic 
substrate 1 with the composition produced and connected at the above 
process, As mentioned above, as a size which avoids superposition of 
distortion concentrated on the end of each composition film, Each interval Li 
of the peripheral edge of a pattern-openings hole and the peripheral edge of 
the soldered-joint metal layer 2 which were not covered with the surface 
cover coat layer 5, and the peripheral edge of the stress relaxation metal 
layer 4, and L2 are estranged 0.05 mm or more, and it distributes. By making 
the size of the through hole opening diameter (phiDi) of the layer insulation 
layer 6 smaller enough than the tip diameter (phiDo) of the input output 
signal pin 3 which connects, The stress -strain diagram of the whole exerted 
on the thick film multilayered ceramic substrate 1 serves as the 
characteristic that local concentration was distributed, In the neighborhood, 
soldered joints, such as a signal pin which has high-reliability with sufficient 
margin for intensity deltao of the thick film multilayered ceramic substrate 1, 
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are obtained directly or very much to the thick film multilayered ceramic 
substrate 1, and fatal defective factors, such as destruction of a ceramic 
substrate, can be improved. 

[0035]Then, an artificer etc. use the ceramic wiring board which connected 
the signal pin for input and output to the electrode for soldered joints built 
over this invention based on this analysis result, As a result of doing the 
hauling examination which tears off this signal pin compulsorily, it became 
the mode which the signal pin itself fractures altogether, and destruction of 
the ceramic substrate did not take place but the connection which has high- 
reliability ideal as an electrode for soldered joints was attained. 
[0036] 

[Effect of the Invention] In this invention, an interlayer insulation film is 
inserted between a stress relaxation metal layer and a soldered-joint metal 
layer in the electrode for soldered joints provided directly or very much in the 
ceramic wiring board in the neighborhood. 

Therefore, the thing for which the interval of the peripheral edge of the 
pattern shape of the cover coat layer which eases stress more and also is 
formed in the surface, and both metal layers is separated, And superposition 
of the distortion based on the stress of each component is avoidable by 
making the path of the through hole opening of an interlayer insulation film 
smaller than the outer diameter of the root of 1/2 or less and the signal pin to 
connect of the outer diameter of 1/2 or less and the soldered-joint metal layer 
of the outer diameter of a stress relaxation metal layer, The improvement of 
the mechanical strength of the electrode for soldered joints to a ceramic 
substrate is attained, defective factors, such as destruction of a ceramic 
substrate, can be prevented, and a ceramic wiring board does so the effect 
that improvement with reliability large also as ceramic wiring board 
mounting structure is achieved from the first. 

[Brief Description of the Drawings] 

[Drawing l] It is a sectional view showing one example of the electrode for 
soldered joints provided in the rear face of the thick film multilayered 
ceramic substrate concerning this invention. 

[Drawing 2] It is a figure showing one example of the electrode for soldered 
joints provided in the rear face of the thick film multilayered ceramic 
substrate concerning this invention, and (a) is a transverse-plane sectional 
view and (b) is a top view. 

[Drawing 3] It is a figure showing the characteristic of the section which 
shows one example of the electrode for soldered joints which carries out the 
soldered joint of the signal pin for input and output provided in the rear face 
of the thick film multilayered ceramic substrate concerning this invention, 
and the stress distribution which generates the signal pin for input and 
output in a thick film multilayered ceramic substrate at the time of a 
soldered joint. 

[Drawing 4] It is a main section structure figure in the ceramic wiring board 
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mounting structure (a thick film, a thin film mixed module board) concerning 
this invention. 

[Drawing 5]It is a figure showing the manufacturing process of the electrode 
for soldered joints provided in the rear face of the thick film multilayered 
ceramic substrate concerning this invention. 

[Drawing 6] It is a key map showing formation of a metal thin film, and the 
characteristic of the stress generated when it laminates on a thick film 
multilayered ceramic substrate. 

[Drawing 7] It is a key map showing the characteristic of the stress generated 
when a metal thin film is laminated on a thick film multilayered ceramic 
substrate and it solders on it. 

[Drawing 8]It is a sectional view showing the electrode for soldered joints 
which carries out the soldered joint of the signal pin for iiput and output 
provided in the rear face of the thick film multilayered ceramic substrate in 
conventional technology. 
[Description of Notations] 

1 -- A thick film multilayered ceramic substrate (ceramic wiring board), 2 
Soldered-joint metal layer 

3 [ - Layer insulation layer ] - A signal pin, 4 - A stress relaxation metal 
layer, 5 - A cover coat layer, 6 

7, 11 - A wiring conductor, 8, 13 - Solder, 9 - Through hole opening 

10 - A thin film multilevel interconnection circuit, 12 -- A contact button, 14 - 

- Integrated circuit (LSI) 

16 - A printed- circuit board, 18 ~ Electrode for soldered joints 
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4 tftfhffiiHfc-fe? 5 v 1 cOSSJS^oIil^OS^K 

-ty^^rmWillz? y 
$i!kZ-£X*t7$>y7mWi.ZWm-t&Ztlz%Z,, 

[0015] ±mmmm^zm^^x»]±L 

tzi>cvX"fc&. HP*>, *^0Jii, fliriSWJS^iO. Aft 

JR^Ji-b 5 5 <y ^ S«^«fflfc: ItJgffM LTt, !&1 
fflameWfe <t> D 4 co 1 / 2 JJIT * £ f ^ D 2 

t . se^rff jr t jsfi mam t cn lacs* * ix s wwwiEf 

^tt5S •y^SK^LTil^je^^CI.O^iSM 
LT. •fe9S'y^S«t^9'y^S:5fet^S«*R6±T 
fiP^>. ■fc5S'y^3ER*tt«|fSlf<?)St^W^FlB<^ 

^SrJSJK^®-(r5 S >y ^'*«^0KB^^ffMS^^/i(i:^£' 

J3, El3^^t-^£'#(tc7)m^^, Atii^fflOff-f- 

t° y 3 <ostc«o^ <a d o ti s mkm,m 2 l ! 

=W0. 1 mm^'?-3-hJi5 , C«aSil& i 

m-&t. i&m,&mm 2 cotm <t> d 2 co$<? 1 / 2 cow^ 
> 3 oa7cc7)^h@ * d o t tz tetm&mm 2 <wm 

4> d 2 co 1 / 2 WTT'Mt & ; t ^'A v ^ ; k *i'Bg 4. 
T**. i£H3(^V^(S, »«^IW2^g^D 
2 /2 i:JE^^W/l^@^D 4 /2i:c73||L 2 ^0. 

P^@0 D j (i , jE^M^C7)?h@0 D 4 to 1 / 2 iilT 

[0016] mizimm^j^-^mn^co^^D 

El3{c^-rjtB^^tt*^, Atil^ffl«fi-^h-y3 
«tS7UCO^g<*D 0 CO2/3WT* i *i;MS ffl 
««nfflx;^-;P^P^f50 Dj *vh§ < &|> t 

ssKAiMi3 kjayja?uB4 tcommi&m^m<^i>co 
[0017] wa>*mnt. mzmrnz* 0 . mm^m 



(7) 
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m^mmm <m&<n 1/2& m*mt&mm<w\&<o 1 

[ o o i s ] mz, *%,wizi%mMmmmmn=Jx.- 

V^T 0ft tJC t: T t a (t & JfclifcRfrjt«&* 

[00 19] 

[0020] *r . •/ 7w$mffi.z 

mz-tzmmmmmz^^x , 04 ^-t 

fzmmmmi^^iwmmm^mTh s . mm$>m* ? s 

ttl 1 fcJftffiSfi&iaftfc, JK'J-f 5 H^fStl^fV)* 

tl, Kti^JBHWfl 214. #zS**«H1SS (LS 
1)14 ey&Hffl? 1 5 t IZAsfz 1 3 «t -> TSSBE^ 

[00 2 1 ] J¥JM^«-fe5 5-y^S«l^)3BIB{±. 1KB 
£«a»*ifcB5K##7 i: Affi^fflOfl-^try 3 bcoWC 

mmi-&tztbcDktA,tzmwimmm 1 8#&n-£>*m> 

$fL/iAai^ffl^ff^-h"y3(i. aem^-yi 7£® 
jS; t r >j y Mi m.M l 6 * (4 a * ? 9 iz » A $ *iT 
SMfcSftS. =Sr*J, Atti^fflc0ff-^t°y3{i. r'J^h 
mm 1 6 KJf At*, £^JStTt4^Wt£ftl>. 

i4. ia±tBWLfc«k 3 ft*, act:. 

tmmmmi samwmiz^x, miRumi^m^ 
xtm-th. 

[00 22] fi\ *7^7$ v ? xmX-KMZtifz 



1. 2mm— 2. 0mm (H3^fcViT(±. #7 1 . 6m 

mss^-. ) zm-tzmm (mmzmALtzftffltf 
mvtcomm.M&wx'i>$k^. ) comtimm^mm4tK 

CrXliTi(I)?: 0. 05-0. 2wm)«Ifl4 
bfc N CuXliA 1 (Jiff : 4 — 6 // m)cOJE;ftSgfn£JK 
SS954 at, C rXiiT i (HIS : 0 . 0 3-0. 1 

s bmzmm$>m-t? s-^isi *ut 

5 0 At m~ 1 0 0 ju m<0&<9iEMi## 7 i ®» LT* 

[0023 ] d<0^«*l^J|JB4<iO*D8{:{i» 

5 H^SBI^fcO*«ff^J; 0^:SiliattiKil6 (K 

if : 4/im-l 0/xm) *qRS§tl, JC^J«fnAJRJH6 

CO^B^Stbt"^ «t 0 <>z&4> Dj 7&i 5 0 /i m— 4 0 0 /x 

^Sr^-t, $.tzz\cr>xiv—fr-)VW\n9\,z\i.^ ft#e 
[0024] i«Wil6«oilix;^-/HP 

9fc(=(4, W50D 2 *U. 0mm— 1. 4mm (03 
IZ&^Xit. fol. 2mm^t. ) fcqrJ-SPJJEMfc 

V>. ) <0{±^SN^«JB2**, C rXliT i (mm : 
0. 0 3 — 0. Ium)cr>i%mm2bb. CuXliNi 
X(4N i -Cu^XiiN i -W^W. 1 . 5 At 

m- 3 a* m ) ^mm&mmmffl 2abfrt>m&iztix. 

X)Vfc-)l>mU 9 IzH WC (SJS^^ft^JgS 4 W^ffl i; 
ffcSifxT, ^ D j 5 OAtm— 4 0 0 umCVXlV—fc— 

>vmu 9 ^mvx^m^m^mm 2 tzmnttzz t 

#mz1g&ZtLi>zbl l z%:&. 

[0025] zcoteA,tiffist&mm 2 cwm z Lj = 5 

0 /x m- 2 0 0 mR«-f-4 J; 7 Hu3BW9lKtMI 6 tf> 

5 (^J¥: 3//m-7//m) XWS. 
[0026] >T«{^^'»^Sii20^M^fc^T, 

#70. 0 5zxm) 28^'ffM§ixl.. ^cOAui^o^M 
2 8(4, flTCWi: <i6D o = 0O. 4mm— 0. 8mm 
(@3tfcViT(4. *^0. 6mm^t. ) (ffft : C 



(8) 
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ffl:Au-20wt%Sn (HW^=2 8 0°C) Cio 
[0 0 2 7] mz, Sl3fc:*r?V^T*»B^t5{tS{^ 
1 cOKBt^ffl-tSJC*^ (Kgf/mm ! )fc 

*d< , i7Cfei vcsaR 6 5 Tiztcn t im-th t . m 

JKS 2 ±T*£ 1 /"-JC^Mi , teA,t*mmtMH 2 
^Xft&ZtlT. 4>V x ifi5 Oum— 4 0 0 um<7)X)V 

t , ^ffi^ffi^r & i t tfX' £ , -fe 5 S «y ? S« HZ 9 
7>v?Z±titLfo&ZtZffi±X-%. m^t°>3%f* 

[0028] I/;, X)V-ts-)VmU9^m. fi#t 
y 3 W«7C&* D o^i^^^'^^^Sil 2 <7)?H£<£ D 2 
Wl/2 i l 3-HM^<-fS>Ii: - Cs *757^iSl 
£ ffilft iM> %S < r o £*t L T & * £ i ■£ & i fc # 

>3b \i.A,imW<?y9M6fiBm (a) W>"t7i7^1i 
ft#t°y3c7)^7:@ ( </>D 0 ) X«:(i/^IM£Jg/l2 

rmmm6cr>x)v-*-)vrm9cr>'& < ^ ) mm. 
m coj±m\mffimiz&-t z t xzommzmmx-z hn 
mzi&mx'* &k b Mni>ti& , i^a-^-ms 

1 OSftK o C+ttSrv - y £ ft -o /i*d:>C!^SNa! Sr -fe 
7i7 t::it«*fciiffiifi«t:fi^ries-f &i 

[00 29] &£*S&HJ!fcHiRS-fe5 5 v ?I!iR£tii<0S! 



-fe 5 5 «y ? * $: ^cD«ffitft*m± . X ? U - y EPWS: 
£<0^ ffit i-^T l*jgfl*SttBai£ 1 1 £ EPSiJ LT^'U— > 

xwm-&zttfx-*h« 

[0030] mzb^fcoxmzx^x. iwm^m-^y 

[ 0 0 3 1 ] ft. b . (JE*«*ASW) w 

ixJtJS^iHr^ s >y l «X*fS^& 
2 <OJE^i«ft^fftfiJ*jS"fJE*ilifPAJii« 4 £ , T 

**^C rXiiT i/CuXIJA 1 /C r X(±T i COW- 

^^O^^-WbL, BBiMU»*7i:SN!lW-6i:ftfcJPJ» 
mZ.ffiO. \um/m5jJ.m/mO ■ 05/J.mXh 

[0032] c . mtm»mm^M^is^x . 

6jumtl>4. ZLXZCDtfVJ S FIBKWX/l/-*- 

;hsjp 9 « . mmtmm e nmmizpm?) u^xb^? 
«fii*j#o^u>f § vmmm^xmmcD7 * mi v 

[0033]»:d. {4^«&&«WBj£Xgtei3V> 

T. -I<^±^(^7 > ctg^JR^2 i: tT<7)C rX(4T i 
/CuXliCuX«N iX«4N i -Cu-a-^XfiNi- 

7?yy/tx7fy/tt««. HJ5(±^o. 0 

5nm/2uLmX-hh„ Z<?)m. Ni-W-g-^JK^x-y 

f-y^Jnxwi, 77^(?)X7f+yhJim. 

-3 - Nil 5 »J||8I*e«Mi 6 1 [s]«^^tci OffM-f 
*. i«^i¥{i:* < ;4/imT-S)l>o ?I#^V^T f . ftoS 

JJLhWXgTfHH LfcJWK^H-fe 5 S >y 1 ±co(i 
A/i®8tffl«fiS 18C, El 1 RZ/m 2 J; o twAHi 

fMZAu - 2 0wt%S n (Il£= 2 8 0^C ) X"fo& . 
[0034] JJLhcoiSTfRK, fiSKL^ffiflitf. i±^ 
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^si# ^- 3 - h m 5 -esu § ti%fri tz^<? - v ma 
K<w\>mwkii.A,t*im&xm 2 <w\-mmk&jjmm& 

mmAwmvmk^ti^ti^mmLi, l 2 £, 0. 0 
5mm a±mm t x imi- &. ttz. is mmmm 6 ox 
!v-*-)vmw& ud, ) cr>^z*^ tmti^ta 

a iz j: 0 . mm&m*. ^ s >y 1 K&ta-r ^ftwjE 

I 0 0 3 5 ] 3l#^T. ^0g#^^Oj||tJffe*^ i 
t {=*f6BBtffiS f2^'«^fflit»3Aa}^ffloff -ft° 

yzmmiz^z mw-tzH $1 0 tan *fifo fcism, -r 

[00 36] 

[fW5<73$>*] •y?ffi«a£K{;: 

at ts v it , m.timm^mm t i±A,tzmm&mm t com 
izmmmmmzn a-t s z t o je^ * i o t . 

-yB#<oftmwcoiBMiftmt& z t . atfliisneins 

i / 2 ixrxwi&t£&m&mm<wt&co i / 2 i^itx 

i t £ 0 -fe 5 >: v?mmm&mm#t tx^.m 
mi : 



El 1 




[0ffi«fS*&IMJ] 

m.mz & a, f£mmmmmco—mw.m z^-tmmmxh 
[02 ] *ffluz&&mm&m±?$. <? tmmcommiz 

( a ) (iJEffiDMSL ( b ) 

[03] *ftmi t zi&z,mm%m-t : 7 z v fmmcommiz 

[04 ] *mnzm± 7?7^ stRs&gggjt&ft 

[05 ] *%sj5t^i)js^^s-fe 5 5 vtmrncommiz 
s. 

[06 ] J5J»£Jf-fe5 5 >y ?S«±(=£«*f JgOJFM, 
mil L3t*-^C*JV^Tfte-f SJC^fOiRptt* ^-tmt0 

[07 ] mm&m±? s >x ^aHs±c4tJK?f jr^bwi 

Mztmtzx^mcom^y^i,iA,tzmm~tuiA,tz 
mmmmmzK-tmmmx-fo & . 

a. 6-mmBnm 

7. 1 l-EiMH»*, 8, 1 3-ii^tz\ 9-*iV-* 

1 o~-wm%mnmw. i2---tg»?, i4-4# 

(LSI) 

1 1 8--{iAfiffi^ffl«® 

[08] 

H B 




[EI4] me] 



34 




(11) 
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[05] 



b. 



U*-*-ArtJ-KOJBfi£) 



/ 11 



I — W 




(12) 



^^8- 1 7 2 2 7 3 



[07] 




32 



20 











64 






-< >\ A 
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(72) Ojfg JR 



± 0 i«ffj5f ^sawwisjf i*j 



»^JI IS«^rUF«E^BaHT292#tfi1*^ 

(72) ^HJ^ & 

»^Jl|ft*ifTtJ«0jT 1 #«S»3S£ttB:fc 

(72)$|BJJ# tt£ 

»^;iim*sfTtfsajT i mm^&ttBir. 
smmm n y t * - * mmm f*j 



